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h 7x^w * vx«±-eogi^# 

4-14 t*i>, -f 'J >3lii-€-omifts b 'J 7'/-* 

v T V- l± <0 if * U T U - )U 7 ii > X l± 

[0 115] AttlftKW:, a -t7fJl'7i-A'-/7 5 
>, *;l-7-f 'J>, iif h 771-^^7 U >, 
^•^-7^n->r->, 4, 4' , 4" -h'J^f 
iJ7x^7 5>, 4, 4' , 4" - MJX (3-^^ 
^7i-*7xiJl'75/) h U 7i-Jl'7 5 >, N, 
20 N, N' , N' -f b7^ (p-h'i^) p-"7^ 
U>v7 5 N, N, N' , N' -7h77i-^- 

4, 4' -/7<;t'7i^K N-7^-;u*^/<y 

-;Ws 4->'-p-h'JA'7 5/Xf)l'^V, (a' 
>) , #U (2, 2' -fxi;nfn-jl/) ^3&^fe> 
[0 116] H^tftiH14*t«fc LTffifflpIfg^W 

30 %<r)m&fom-t>*mfbix2> 0 

[0 117] *#:6«|Hfi, 8 - t Kn^y+y <J 
J-^A, 7>h7-t>, T^-^^'J^, 7it>M/ 

[0118] itz, ±&m9t4&%X=f-<?>T ; - k««, 

[0119] *y-K««*tfl-uov»rJ4, a^^<^ 
^ * & X-t h tz * C, WB#tft<nmMm®.ir> h Oft^M 

[0 12 0] ttz^ 7y-KM(B*?>lr«WHS*t 
50 $u K'ftMI&-7^5-'>AS'& ! ^OlEfeSrfflv>T 1 {) i 
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[0 12 11 ifc, &«2 t Ltli, tfyA&m^WLb 

Lf/W^o±l (*v-K*E«) L < 

»**t«.S:aiR'r4ifcUJ:or. R, G, BO 

[0 12 3] ±BLfc#«tWtt»?li, Sc5g 

[0124] <# 2 <0**O^]R>BI 9 14, *?&W<7)m 

[0 12 5] **IOffj:J:^*tSELf?2 2t 
*i, dl^^T-tit^T. ITOi8WtS5±i:, *- 

[0 12 6] <*3 0HifeOJK®,>|gi 0I±, 

[0 12 7] «I^J:J:^«ELf?2 3 t? 
t±, El 1 O^T-^it^T, I T 03193 5 -hie. *- 

[0 12 8] 

[0 12 9] jEtfcffU 

[0 13 0] £?\ 3 0mmX3 0mm^7Xjtfi6 
KfllAtflRiPft 1 0 0 nmOI TOit931|E«5 £t§:tt> 
S i 02 If(-:J;l)2mmX2mm^*i 

[0131] -e IT, ±|SO I T OilWE^ 5 ±K, * 

4 a t LTm-MTDAT A (4, 4' , 
4" — tris (3 —methyl phenyl phenyl ami no) tri phenyl a 
mine! HI l^i^tO) 0. 2-0. 
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4 nm/sec-eJt^IfttlU «9E£TT3 0 nm<0J»<^ 

[0 13 2] ^c, ;:o*-;M!ft£JI4 a±H, 
*B*i£14f&7fc/f 4 b <h It, a-NPD U -naphtylphe 
nyldiamine : H 1 2 O^^i^Ok 4:5 3 nm^)!?^ 
CK^lf (^«iiJS0. 2-0. 4nm/sec) LT, 

[0 13 3] ^<7)*-;P$fe;i§Jf 4_ttC, 12 tC^ 

tHtttjt?iiiMV7 hny «x. 
70 (£ o jt — ;u/<v 7jx^> b n y > (2, 9- 
dimethyl — 4 , 7 — diphenyl — 1 , 10 — phenanthrol i 
neco 2 -S^9 -fii: ^ f ;u 7 x - 7 x t 
> Y a y >» S# : H 4 2 («^t*» 2 9 ) 

-C7F$*L*fc?» t*-^rny ^Jf3 3 t IT, 15 
nra(7)p (^^TjUKO. 2 — 0. 4 n m/sec) 

[0 13 4] fLT, :o*-^u y ?H3 3 0_t 

^T-I&^ie 2 t LT A 1 qs (8 -hydroxy quinol 
ine aluminum : El 1 3 OftJS^Ot co) £2 0nmOi¥ 
20 frizmML, *7-KIfili:LTAl-Li (7^ 
- ^7 A - U * ? : L i ftffift 1 m o 1 96) 

0. 5 nm(0?^C, K^A 1 £2 0 0 nmO/f^tcK 
MfLT, Hli:/Tttfe«*ttO*«EL*?2 1 

[0 13 5] LTft«**Lfc*ltlfc«UJ:**«E 

li«j4 5 0 nmT*»), C I EfetliJ: 

TOffiSti (0. 15, 0. 16) 

JO [0 13 6] M^^^ h^^Wb, a-NPDfr 
[0 13 7] HMffJ2 

[0 13 8] ***«CJ:4#«EL*f 2 3T1i, 3 
OmmX 3 0 mm0^7X||6 £01£.tfM¥tt 1 0 0 
nmO I TOit^mSS £f£tt, -<0_h^, S i O2 O 
0 2 mm X 2 mm<OH*f«Htt^X^ 

[0 13 9] flT, ^0±tl. *-JHfc3Stt3»*«4 
a t Itm-MTDATA (4, 4' , 4" -tris (3 
— met hy I phenyl phenyl ami no) tr iphenylamine : SI 1 1 <T> 

OJP*K2(K* G&*iSJK0. 2-0. 4 n m/sec) L, 
* - £ *« L fc o 

[0 14 0] f IT, *<D±K, S3 i:$U:7x-^ 
A f V7xt>'bnU> (2, 9 -dimethyl- 4, 7 -di 
phenyl-l, 1 0 -phenanthrol ineO 2 -RZf 9 -ft 
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?U y ?m 3 3 t LxmZ-& 2 0 n mOf^ (^*aJS 
0. 2-0. 4nm/sec) (C*^«L^ 0 
[0141] -f" It, ^C0±H, H^ffe^t 2 t IT A 
1 q3 (8 —hydroxy quinol ine aluminum ! 11 3 Oft 
it^OtO) £ 3 0 nm<om&^WML, #V-KS& 
liltAl-Li (r;K-^A-«Jf ^A'&t) 
ft2 0 0 nmOJl^UK^Ig* (L i iftffift 1 mo 1 
%) It, Ell 0t:ft»ELf?2 3 Zitmtfzo 
[0 14 2] ^7 LXimLtz^mmi<z£Z>%%kEL 

?) Ii5 0 0 nmt*^ i 7^C I Efeftffijf ±Tcoffi 
«li (0.22, 0.35) T£>»K fiff^fife«^IL 

[0 14 3] ^Lt, llfSl 0 OmA/ci^WM 
{±2 2 0 Ocd/m 2 T&o£i 0 
[0 14 4] Hjfeffij3 

[0 1 4 5] #IIMWa&*^EL^ 2 3Tli. 3 
OmmX 3 0mm(7)^7Xlf 6 ^^!lx.(f B^TO 1 0 0 
n mO I T O iS^^ffi 5 £:!£tK dO±^ S i O2 <D 
Jt£S?« i:i:t)2ramX2mm Of&7fcMi£tW * V X ? 
L E L TfPi^ffl O -b )V £ L o 

[0 14 6] f Ut, ^C0±t^ ^-;U^14|§7t^4 
a <b LTm-MTD AT A (4, 4' , 4" — t r is (3 
— methyl phenyl phenyl ami no) t r i phenyl amine : Hi IO 
ft^OiO) £K£|S«j£^J; *K S$T"C5 0nm 

2-0. 4nm/sec) U 

[0 14 7] fit, ^<7)±t^ (H4(7)«ii^:2 
ft^2 9) T^Stl^f-;^ ji-;U/<V7^^-> h 
n'J> (2, 9 -dimethyl- 4, 7 -diphenyl - 1 , 1 
0 -phenanthrol ine<0 2 -fi^ o (*;H0 - 

*-^ny^i3 3 t Lt«X.tf2 0 nmOJ»* (& 
0 . 2 - 0 . 4 n m/sec) UXSiK* L fco 
[0 14 8] f Lt, ^C0±(C. S?ill2 t LTA 
1 q3 (8 —hydroxy quinol ine aluminum : HI 1 3 Oft 
O) Sr3 0 nraWClfU #V-K»E 
UltAl-Li (7;K-^A-'Jf^A^) ^ 
^2 0 0 nmOf^U^If (L i 1 m o 1 

%) IT, B 1 0 i:^tt«E L*f 2 3 Sr^SLfco 
[0 14 9] LXimLtz^mmmiZ XZ^fikEL 

li4 5Onmf*0, f C I EfeSffilfLLTOffi 
fftt (0.17, 0.15) T**K A»**fe»jt*SLfco 

[0 15 0] fit, llfSl 0 OmA/crfTOM 
ti 1 1 0 Ocd/m 2 XhitZo 

[0 15 1] H$Sfflj4 



W 0^4 <D*M?!l Hi * *« E L *^ * -t O » it * 
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[0 1 5 2] ^mmmz£&mmELmi L 2 3x&, 3 

OmmX 3 0raraO^7^ifi6 KWxJfJRJWfr 1 0 0 
nmOI TOil^S5 £I£tK :olC, S i O2 (O 
M^MMi-X n 2 mmX 2 mm^TtSW^^^^ 
LfctHEL ^flsSJB O Hr ;U t ffcS L fc o 

[0 15 3] fit, ^0±H, t-i^ttM§4 
aHTm-MTDATA (4, 4' , 4" — tr is (3 
— me thy I phenyl phenyl ami no) t r i phenyl am ine ! 01 IO 
70 ft^O&O) SrKSKSfjfeKJ: «K SxTt 5 0 n m 
OJ¥<JMC3£5f (IfSSO. 2-0. 4 n m/sec) U 
* - U»* L fc 0 

[0154] ^Lt, -g-<7>±K, H 5 Oftiit^ 3 
ft^3 2) xmztt&ittTJiry jL — )V/^jy jl±> 
hn';> (2, 9 -dimethyl- 4 , 7 -diphenyl - 1 , 
1 0-phenanthroline<7)2-SO f 9-f4:Ho (t^h) 

#0 i*-)V?uy tmz 3 t: LTflilf 2 0 nmOff 
<^ 0 . 2 - 0 . 4 n m/sec) L 

20 7tz 0 

[0155] * LT, ^0±.(C. mT*$i^e 2 t LTA 
1 q3 (8 —hydroxy quinol ine aluminum ! HI 3 Oft 

ifcS<0*>?» i 3 0 nmOJ?^tm«U #V-K«« 
UttAl-L i (T^—^A-'J*-**-^) * 
1^2 0 0 nmOS^^If ( L i Sft^J 1 m o 1 
%) IT, HI OKSrT^ELSH^ 3S:ftJ!Lfco 
[0 15 6] id Lrft»Lfc***«tcJ:**«EL 

^) Ii4 4 0 nmt*^ ifcC I EfeSi«±tOl 
50 Wit (0.16, 0.15) T£*K fe»m»*tILfco 

[0 15 7] f LT, «SE*JSl 0 OmA/crfTO** 
*i 1 0 3 Ocd/m 2 Tabo^Co 

[0 15 8] JifBLfcCl fctf^gj 9 K x 

i:*^<4**Wl-4^)|f«EL*m W7xt 
> hn'j >i$ftmt^*-^7 , n7 ^133 Sr* 

-^*»asi4**#»4 a xtr/xi* 4 b ^m^ina 2 

- JK7)SS^^+»i 5: o T%7fc^ «:*<a-* Cl t ^T 
40 [0 15 9] i/:, »fe»jfe^*tT?«:<, ***fe«3fc 

[0 16 0] ±BLfc#«««KJ: IK BEffO##«:ffl 

ttiELf?-^ ftsjR-t * - fc *nr ^> i t &m $ 

■f - i: ^ $ T » ^> i> <D t # x h tt ^> o 
[0161] 

50 [f&woftffl»*l *»w*±. ±»L/c$n<. 
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79 

®tif#£#*1-£ *- A-7*n y *@ £ * - 

&<D&titzw. : f-mm#m t ft& l u ^ z t x-mm^mm 

»K DCIEiftT*l 0 0 0 0 c d/m 2 'JJl±, 1/10 0 

5 5 0 0 0 c d/m 2 Jil±«r#^> £ t*«BT|gT-*-5)o 
[0®<DffiijL&§£IE] 

[Ull] *»lHO*10*ifcO»]Rt-J:**«EL*^ 
[0 2] |hK ^-^n'^fCiMi^'-^xt 

[03] /<v hoij >mmw<r>m&&.i * 

nUrmx-hZx, 

[04] RU ✓<V7*^vhni; >BI*flHO«ia5£2* 
[0 5] /ty 7 :*■*■> FD'J >g|##<0*^3 5: 

[0 6] mm^mm^a^mmELm^mmm^ 
[07] mm<r>i&mizfem-rz>m&m%giW:<7>mab 
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10 



20 



80 



[0 8] m. mm<7>r*mz'mm-rz&mELm*<D¥m 
mx&Zo 

[0 9] *H^2W«SOlii:U«ELff 
<OSa5O®EH&ffif®0T*ab * o 

[010] «B)j^3 0«0|ii:UtSEL| 
^•co^SI5(7)et^»fM0-C* * o 

[01 1] |sh IIOfiCffflfim-MTDATA 

(*-fr®m&5£±ttm <nmikiZ:zm-fmx-$>2> 0 

[012] m> *Jt«»:«It4«-NPD (*- 

[013] ra, *to»ii:<Mit4A 1 q3 

[014] f£3(iO#«EL*^0— «£^-*|W*»rlB0 

[015] wi. m<DmmEL^<o-mi7P-rKmmm 

[016] ra. *«EL*^0*#«*gr*««fr«fH)lig 

[*H§-oifcii>§] 

1 -illS (*v-K) > 2-«T-^«, 4 
;H&j£e, 4 a, 4 b—*-Mt»tt»#ll, 5 
oit^SS (ry-K) , 6-#7xs«, 10 



1 , 2 2, 2 3-**EL*?, 
1, e-l^, h— 



I T 

2 

3 3 — *-;l/-7*n y ? 



[01] 



[0 2] 



21 



YZZZZZZZZZZZa 




x y 




CifiU 2-2^9 Hfi^Sfta3?^fc*»£t±fifc<. ) . S& 

■aery -as. gB6^c<«^esw>T^ys. a D ^>i^ -h 
1 ->«r. ] 



[113] 

8*65*1 (ffti?F<fra«l2 8> : 




[04] 

*aist2 (fim^^ej2 9) : 



[0 5] 
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[06] 



[07] 



l - 



3. 

71/ 2 

1 

(eV) sh 



5 4 « 



ITO 



_ b 



HTDATA 



1.8 eV 

-7" 



5.0 eV 



4b 33 2 

S ■ S 1- 



a-NPD 



Batbo- 
pbenan- 
throline 



2.3 eY 

■"7" 



5.25eY 



2l 



Alq. 



2.6 eV 



li 



5.4 eV 



AlLi 



-UMJ 



-HDHD 



80- 



[B8] 

L 



£j 81 



V px 

SSt 



]i n 



□ 

oi^ 

□□□□ ek 

□□□□ □ 



□□□□□ 



□ 



21 



r-6 
PX 



[Hi o] 



23 




-33 




[09] 



J 




[mil] 





3S 




N 




CH 3 



CH 3 

m-MTDATA©^^ 
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tm 
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[HI 2] 



[Hi 31 



[Hi 4] 



(a-NPD) 



[HI 5 ] 





[H 1 6] 




»MfPn°pJIIE^p a piH6T@ 7 #35-9- V. 



*:^p°pJIIE^ n D pJH6Tl 7#35^- V- 

F 9 — -U (##) 3K007 AB02 AB03 AB04 CA00 CA01 
CB01 DA00 DB03 EB00 FA01 
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